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ABSTRACT : 

PROBLEM TO BE SOLVED:. To eliminate the need of an electri 
high-speed 

circuit, to reduce the power consumption of a switch and to 
perform inexpensive 

service by selecting electric signals in the state of light 
at it is from 

high-speed optical time division signals. 

SOLUTION: An (m-f 1 ) &times ; N star coupler 12 arranges, a 
polarization axis in 

the same direction for signal optical pulse strings through 
delay pol.a rization 

mai ntaining^ f i.bex js^,JJL. ^_ to turns control optical 

pul se strings through **"'"^--tiu««»uu-^^:, 

a reference polarization maintaining fiber 9 to the optical 
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time division 

multiplex signals of mnVbit/s by changing the polarization 
axis for 90 degrees. 

The multiplex signals are supplied through polarization 
main taining fiber s 13-1 

to TT-N' to^ selection circuits 17-1-17-N. After performing 

rli -n ~i nn 'rrTtn r'hr ' ' - 

signal optical pulse strings and the control optical pulse 
strings for which a 

polarization vibration direction is changed for 90 degrees is 
performed in the 

polarizing beam splatters 14-1-14-N of the selection circuits 
17-1 to 17-N; the 

signal optical strings are inputted to optical gate switches 
16-1 to 16-N; the 

control optical pulse strings are inputted to the optical 
gate switches 16-1 to 

16-N as control light through a timing setting circuit 15 and 
they are 

outputted as the electric signals of Vbit/s. 
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(2) 

1 

imimcom] 

A^3§ill>ni|(7)mmft^V Cb i t/s] imll9u 
•y^'fi^tcK'5"V^TB*^^iiJ^atnV C b i t/s ] « 

(cii^v CHzD colSDjgLtmilil/nV Cs] 

mil? o -y ^'i^li§s*»f><50^' n -y 9m^^X^-fi> Zt 10 
0 n V CHz] CTj^DjlDlfiJCO^^ytyl/XjlJ^tti^I 

$rffi»L.Tm+ 1 [Z^mh IX (m+ 1 ) pt^^Hg^i 

( i -1 ) vh^ih {r= 1/mnV 
CsD,i = l,2. ■•■m) 9,^^^-th%\-% 

flj^^^if 7 r 4 ^^^ittmm!fc^'<f^xmi>zMtxim 
^mi 9 0' niiiiK Lfzumz^x. . ytm^vima^t 

•ft (m+l ) XN;^^'-;^7°7i:, 

z(r)x if-f}r=yt^t:><nim^m$'mtm\mthw. 40 

1 -^^ N<50«&{?.1^7 7 A' i: , 
c:c7)^l-|gNOfflS(Kj$7 7^ A'?:^>-ri>3KB$^S'l^ 
Mfi^ ft W NVl-:^^^iJ fc $ijffll7t^ ^VUX^iJ t i,z^m-t h 
fi3tt'-i>,X7°'J 7 ^fccfct^'mflE^n .y 9mi^i)'hcr> 

ciom 1 -^Ncoji^iaifsco^^ s yym.'mmziv- 
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2 

[000 1] 

{wmmhmm\ z(dwm. m-mm^t 
m^za^^x. lOMbit/sxio. 000=100 

Gb i t/ s9yy^<r>]s\B.'^e.W<-:^<r)'7JVi■^^:XV 
^-\^xim^zm^. LmMmm.±x4 -y f-t^w 

[0002] 

mmmi\ mi ^zim(D^^Mm.^x4 -y^am 

SP&^-f. nm^Zh\^X. 20- l~2 0-m{i;B#^^SiJ 

^mmn. 2i-i^2i-m\mm.\mn. 2 2{± 

;^^'-;:77'7, 2 3-l~2 3-N{i^fetifI||, 24- 
l-24-N(i:-lr^:?^, 2 5- 1~2 5-N{±"bI^« 
^y^)^-^. 2 6-l~2 6-N(±7t1^mil, 27-1 
-27-m, 28-1-28-N, 29-1-29-N 
{i3t7 7-^A'f*|., 

[0003] lltMiJ^a[DlS§2 0-1-20 -miiA^J 

^KhMmnMrn^y cb i t/s] ^nfi^fj^at 

nV Cb 1 t/s ] <:7)fl:^fi-§-^tij*-ri.. >I<:0^:»»iJ 
^S$tl^c«afi-^«S, «ft^l^lllE§2 1-1-2 1- 

mi,z^y)^^mt£mmm^^zm.^fi, ^774 

^"^27-1-27 -miitLX7.9-Ary 2 2^M-t 
htih. X9-i]r'y22\iityrAJ^21 -1-21 

-l~2 3-NtcJ:|,ti<ii:3K^iig§ff m^s-^ff) izX 

i-^mim^mifzm. ^\^99 2A-i--2A-mz 

*7 ^ 2 5 - 1 ~ 2 5 - J; OF/faoJSA^rJMtR 

m . m.\i^^ 26-1-2 6-Nt;j;'9 m^m^iz^m 

[0004 ] 

«\ V=l 0Mb i t/s, n= 1 000, nV=10 
Gbit/s, m=10, N=10, 0 0 OS^cOtc?) 

mmwi 10.00 oss^T'i^x rtuz^. ^"f-^^tz 
'ocr>^xv[zmhmmm-^^\'\ la^l, \Awuzi6 

\^X\i^\y99i)^^^=ff.z-^-^-ti>fz^. -tu^^i^ 

mizx'^ h mm^^^iii , 0 7 (c^ Lrztit^<p^x4 

•yf-t1i, ■bL-^^2 4-r^r^?*>^^?g:ft7 'fyU:5'2 5 
fciy i 0Gb i t/s9yXcr,iemiiil^2 6t'9Mm 
SW^^ 10.00 omi'r).^-mz^j:l. Zti(>(r)^}D 

ii>'m^r A'-f xi,mmis.iMi-'<-fi^xut x ti«fi^ 
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[0005] ^WMi^coX oti:mm^:fimtlfMz 
^'yl^iJ'^l OGb i t/s^'yXCD^mm^. «^[I1SS 

[0006] 

^fzMZ. nV CHz] 0:70 7 :?ft-^Sr^4 10 

■r^^o-y^^fi^ ( 1) x:h^ti^nmmm. 

■§-V Cb i t/s] Sr^J'o.yi^^Sfl ( 1 ) i3^(,co^a 
■y^ff^tcS'3\^TI)$5>Si|^fiL.nV C b i t/s ] C7) 

«Mf^^til:^5tl.^l-^nim:}i-SiJ^S[IIIf# ( 2- 
l~2-m) i:, ^□•y^'^ffifl ( 1 ) ^^^COi>V-y^ 

m^^Atthztizx'oy ^nz-} <7)m^mtxnm«^ 

i/n V [ s ] ^o«m^^°;^x&^ti:fJ•r•i.^^°^5'y•^i-^J&ii 
tl ( 3 ) ^u^y9%m^ ( 1 ) *-i^^O?n-y^'ff^ 

Lximthmmyr-iJ^ (5) ^c7)ifigf^it 

LTm+ 1 Lz^m-h 1 X .( m+ 1 ) ( 6 ) 

. icr)5fci>ilSlg ( 6 ) *-^>«7)M3t^N°;l-X^J^ffi7t^fc® 
Srfti^ IXimthW. 1 + 1 cOffliSf«j^7 r -fV-;' 
(7-1-7-nH-l ) VN°i?yft^^SI^ (3) 

^SJffllJB^JS^'ilS { 8 ) . ^ ;7)SiJiPffl?S)K^iIts 30 

^^^-th¥c^(nw^'mmmyr^)^ (9) i, mi 

'-'^^(r^WiL'my r-fA-(7-l-7-m) S:^-ri> 
M3tVNVPX?iJ$rmi~mmc7)B#i^SiJ^S|lIS^ (12-1 
~ 1 2 -m ) ti^h<n'mm^\zX O^S^IIilLTfl^ 
yNVUvt-^iltt-l-^l-^inSOft-^jB^g^llll^ (10- 
1-1 0-m) ::c7)S|l~mmc7)fi^ffl?SS^p?S 
( 1 0 - 1 ~ 1 0 -m ) ^^^jCOft-tifeAVl'X^ijSrfEjIt 

«Jiiiift»»7r/f A' (9) \znLxm^^uA%m)fi 

( i-1 ) rfc^l, (r=l/mnV Cs] , i= 40 
1, 2. ■ • • m) 5:^-^1.11 l-^mCOSSWft 
U.nyr^^< ( 1 1- 1-1 1 -m) ;<7)®l~ll 
m<^mM{m^nyT-^^'i ( l 1-1~1 l-m) ?r:0 

I. &mmmmyT-(^< ( 9 ) ^:irtimm^^vux 
mizntxi,i\mmi9p° m^uzijmz^i. 
^m^mm^k-th (m+i ) y<^x9-ijry ( 1 

2 ) Zo:>X9-iiry (12) Tii-'^cOggl-^NiO 
TfeB^^^ffl^Mfi-^ ^ \mt M 1 N 7 r ' 

•^A' ( 1 3- 1-1 3-N) .lcomi~f5NC0fM 50 
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n t %m%j-^)vxn t iz-^mti ii^t t- a y :? 

(14) ^J^r/i'a-y^^m^ ( 1 ) *^^>«0:?D-y^fl 

S (15) h/HP^ttSrfflV^ 

7t3ty-h>t.^'7f- (16) t*^tf>^^m-mN<7)a 
tRIflIff# ( 1 7-1-1 7-N) fc, ^c7)mi-SSNc7)a 

jKias (17-1-1 7 - N)cr)^^5 y /igsifiis^c 
mifzh(DXh^. 

[0007] ZCOmmzXtm. W. 1 -^miOBt^SlJ^ 
milIS# ( 2 - 1 - 2 - m ) A^] $iX|. n fiCOmSlfi 
Cb i t/s3 $::?o.yi?^fiS ( 1 ) t-h<r)9'n 
'yi?fi-^(cS^'V^TB#5i-SMt, nV Cb i t/s] 

•?..It(IJ;0, V CHz] C7)S0jgLTB$PHl1igl/nV 

(4)*\ ^O-y^^m^ (.1) t^^co^^-v^m^^ 

X:h'riZt^zX*). nV CHz] CO^OjILJafiJcT)®?^ 

yNvi-x^^ijsr tB^i-f § <, zcT^m^yvi-xmimmuny r 

(5) S^LTl X (m+l ) mm (6) 

( 6 ) {±A:'5$^il.»^Vi/X?ij^ 

S ( 8 ) {±^N°^yfl-^^^S^ ( 3 ) i}^t^(Dmw^)ixiz 

mtx ^v^x?lJ ^ 5^ s^iisi t T $w*^ -^/vxm 1 1 

%mWi^^^m^ ( 8 ) *>^,^7)$lJ»3Ky^v^x5l)iia 
mMt^W^yrA^"^ {9) iixLX (m+l ) XNX:? 
-ATy ( 1 2) 'Vj^^.tiS. Sl-mmc7)fi^|i5tjK 

( 1 0 - 1 - 1 0 - m ) \mitf'^)vxn^m i - 

|^m<7)Bf^SiJ^«IIIS§ (2-1-2-m) t-h(^nMM 

m(7)fi-^ffl^g^p|| ( 1 0 - 1 - 1 0 - m ) *>^>(7)ft 
■t3t^N°;l^Ammi-mmc7)g®fijS^ffij$7T-^^N' ( 1 
1-1-1 1-m) ^i^LX (m+l ) xnX'f'-Ar 
y {12) ^mioflh. im+l) X^Xi>-:^yy 

( 1 2 ) {±, mi-w-mcTimmmmmy r A f< ( 1 1 
- 1-1 1 - m) ^itthm^JvvxmznLx\m 
imm-:^Hzmx. . m^m^my r ^ a- ( 9 ) & 
:/^-rl.$|Jffll7tAv^x5lJ^c^LT{i^i3t«^^9 0° m^L 
tz-f5mz^i.. ^m^m^'mm^b-th. zcox^-;^ 
ry {12) i}-ion%m'^m^m\m<,±w,i-~m^cnm 

'mmyr-i^"^ ( 1 3-1-1 3-N) i-i^Lxmi- 
mNc0JMJKI5IS§(l7-l-17-N)^jM4,ixl.<, » 

1 ~-m<^mjmi'h ( 1 7 - 1 - 1 7 - n ) x^i. m% 

b'-AXTU 7^(14) A-'3tB#:»-«iJ^ait^2:fi^3t 

mis ( 1 5 ) t^^U-y^mm { 1 ) t^hCO-pU-y^m 

^izm-^^^xmyt^-<)i^x<^tii:hi? ^ 5 y^iMiRL. 

X^9 VlV^WM\im^^fz%y-YX-i y^ {16) i. 
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coo 08] 

[0009] ZcoMi&iRM^x^ "/i-li. n V CHz] 

tLhnm(r>nmmy Cb i t/s] ^^ti-y^m^ 
i t/ s ] (^■m.m^^^f]^hWr}mmm2- 1 lo 

-n-fhZht^Zi.'OV CHz] 60Mi9iILt'B#faiil/nV 

j: 0 n V cHz] (T^m'^i^Wiminmt^vvxm^-n-t 

[0010] ttz^ W^)VX\y-fAi}-^C^<r)%±f-^)VX 

mWSrCfejtLT m+ 1 [Z^mh 1 X ( m+ 1 ) 20 

+ 1 i: . f^9y\t^m.^3-h^h<r)'m.^VVXt,zmtX 
(M(Sjt7 7^ A-? -m+ 1 t>^(:,cm.%j-^)vxm'^^ 
^mixmm^^'^)vxnttm'mm^^m^s t . 

^vixmmfm$'n.m^2 -i'-2-mi)-'h<r>m%m 
mzi. "o^&^mLximitfvvxnh^umm^^ 30 

^'PHl 0-1-1 0-mt^WiX.X\^h. 

[00 I wtfz. fi-^ffl5$JK^irafii 0-1-1 0- 
m-h-cy com^a^ vvx.n & im Lmmmmmy r ^ a' 
^z9nLxmnmmm.t^^^ ( i - 1 ) ri:^i, 

(7:=l/mnV Cs] , i = l. 2, • • -111)^$ 

J:iOa5EiiiSeSj*7r-^vN'i i-i~i l -mSr:irtl) 

m^^j^ii-xmznLximmm-iimzmt . m 
mmmmy r a /<9 ^i^-thum%}-^iv7mzn lt 
(i(i3KW^9o.° mm^tzm^iz^t.^mm^nm 40 

■fi:tl. (m+l ) y-^X^-f]y'y\ 2t. ZCDX:^ 

-ijy'y 1 2-h-ty(r^m^m^mm-k\mth'mm 

j^7T-fA'13-l-13-Ni:, ^c7)ii}!Sff.i^7r^ 

1 3 - 1 - 1 3 - N ^-ffi-iycm^vi^mm^^m^ 

y'U-yi!^14f5XX/^a-y9^m^li]^hcr>i;a-y^m 

^A S y^^'ISSHISSl 5i3j;t/'X'<^' h;H^Mtrfflv^ 
7t3t^^'- hx-fyi-16t *»'b=Srl.ii#?II]ff& 17-1- 
1 7-Ni:, dcOilJ/^IIIlJfSl 7-1-1 7-N<7)^-^ 5 50 
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yi?iS5eii]s§ 1 5 iz/u-i-ymm^miji-i-ym 
mmiat^mix^^^, 
[0012] zcr,^EmtRmy6x-^ •y^tcfcv^T, m- 

i'J^aM2-l-2-m«, A:*Sil.&n|ii7)limffi 
-fV Cb i t/s] i7o-yi^^m^lf3'^<^^o-y^ 

m^^zm-:^^^x^m\^mL. n v cb i t/s ] com 

fivmmtmmnv chz] comTe^vi^x^jji. i x 
(m + 1 ) mm6X'm+ 1 tcij-nssn^ca, mmm 

j^7 7-<A-7-l-7-m LTti-^3tffl5iS^PII 
1 0-1-1 0-m^, S7tif2*{Si^7r-^A"7-m + 

1 ^ifLxmmm^ii^m^s^xn^tii. 
[0013] m^f^^m^m^ 1 0 - 1 - 1 0 - m 

xm. mmwrn^ 2-i-2-m*>^> co«^«-^ 

^^vi-xm. ^-^^^ yii^^m^sij^hcom^^vi-xiz 
m txim^m Lxmyt^'<j\^xn tti. 
[0014] mitm^is.^m^ i o - 1- 1 o -m*^ 
h(r){m%jvixmi. g©ifefm7 r-r^'i i - 1 

— ll-m^aiia. (m+l ) xNX^'-:^7"7l 2 

^x-:h^tih. %m'mimm^st'hmm±j-<)vx 

«^fHiiSf*4^7r-f A'girajif^. (m+l) x 
Hx^-try I 2^Xf)^tih . 

[0 0 15] {m+D XNX9~iiy°yl2\i:m% 

m^myr^'^i i-i-i i-m^it-^hm^^^^ 
)ixm<<zn Lx\m%mn-isnzmi . mmmm 
^yr-^j-^9iiftimm%j-^>vxm,znLxi.mim 

^9 0' m^Ltzfimz^x.. mnV Cb i t/s] CO 

±^m\^n.\mbii^. (m+ d xnx^-^7°7 
1 2t^i^<Dmm'i^-mmii. Mmmyr^^^i s 

- 1-1 3-N$-fflL-C, StKES^l 7-1-1 7-N 

[0016] m2\,zmmm^m^m^hm'^m^mt 

ij-Tch. mittchhrnmrnmrnio-i- 
io-mti-'h(r>'&^^vvxmi. mm.-jjmzmmLx 

\^h'mm%Jvvx^m.Lx\-^h . ttz. umwrnis.^ 
m^st-h m\m^j ^ivxm^i . r^'^-^inzmi lx\^ 

[0 0 1 7] ll3tcStRIIlS-Sl 7^fe±LT57^-r, (m 

+ 1 ) xNx^-^r5 1 2i)^tocr)%mm\^-mm 

\t. (I3lch-Axrij -yi' lAX'\t^±y'^>Vxnbm^ 

<Dmm\^ i9 0' mmit) wxn t ^zj^-m $ n 
fz^k. m^^jv\^xmmy-hx-i vf-i e^, mm 
%yvvxmti>-^ s yn^imn 1 5 ^m^y- vx 
A -vi-i b<r>mm^h Lxxfi^tih. ^y-hXsA v 
f-i 6<7^^^\tv Cb i t/s] ommft-^t^i.. 

coo 1 8] MA^Z^y-VX-i 7^1 6<7)ffl)jJcfl?iJ$:^ 
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feO, 3dB;i(;?r7l 6A1~1 6A4fcJ;W/2{ji 
h 1 6K5t^hm^^iXh%9 0' '^W 7U -y F 
2x4;i7r7l6Afc, lia^ai^ieBl, 16B2 
fc . V^)Hm^ 16C1, 16C2i;, OR[l|S§ 1 6 

7f-tCOl^T{i;, (F.Ito, «In 

terferometric demultiplexing experiment using line 
ar coherent correlation with modulated local oscil 
lator II , Electoron. Lett. , VOL. 32, No. 1, pp. 14-15, 199 
6. ) tP5i§ixTl.^i., 

t 0 0 1 9 ] - hX-Y •xf - 1 6 tii, mM%>VV7. 
0. b'-hl^i}'C0tbl3ti^^-tltm^l,ZORmS%l 6DI,Z 

xommtzt^zx-^x mmmm^if^j: ^ ^ra 

(cm 1.1111)1^111111 6B 1 , 1 6B20|±J:f]<7)L.g:Vi 
[0020] 05 (a) ,. (b) , ( c ) tc^-^ S y^" 

|5|^g<7)AV^x<iS:^■•rl,3fe•^^v^;^S:til:ft•rl. . SlJffliTt 

^115 (a) , (b) , (p) 

[002 1 ] 05 (a) tC^L/cESIti. IXmn^X 
^•y^l5A, 0, V. 2zr, ■ ■ ■ , (mn-l)r 
<r)mnimi^t6±7r-^ J-^l 5B-0~1 5B- 

(mn-1 ) , rnnX iT^X-f 7^1 50*^4,^0. F/r 

ioo22]m5 (h) iz^ifzmm. ix2^x^ 

•y^l 5D, 7tS®I'<ri 5E, 2xli/tX^ yi-l 

3tmil'<Tl 5E{ifflmFBlllr. 2mii2v. j 
S@{i;2 j-lrf$)l.« ;<^)^i-&. 1 x23t;^-f -yf- 
1 5 D . 3tii?i^'^T 1 5 E , 2x1 ytX-( yf- 1 5 F 

1+1 og2 mn>LSlog2 mn 

[00 2 3] 05 (c ) l,z^sLtzm^Xn, ^yy^J"^ 
\.lt^h(r>^^VyXl5Gl, 1 5G22rjiL¥ffi; 
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[0 0 24] c:ix<o2-€^^4o-ti:T«ffltl.^ 
h^^t<z%-thixi,. 06tc05 (b) fcj:t/ (c ) <r> 

mWt^'^^^h^tzm^^-t. mui. m= l O , n = 

64, V = 156.25Mb i t/s<7)*i^, 05 (b) 
L;tllIS§t"ffli)sIS, 05 (c) (c^LfclHlS§t«lfflSSr 

[0025] 

10 ^BfltC J;fL(f , m n V C b i t / s ] c7)«il^B§^Sl|ft 
■^*^'b7tom^^0SiV Cb i t/s] cr)«mfi-^?:S 

t-#i.» x'^^ VfV'^'&^m^^tziby-vxA -y 

f-^fflOl, ^ 1 1 J; 0 fflv^|>3ty- bX 
^ y 1-mX'Z^b^j:h-g^\i!,mm%fVVxm-^b tc 

I. zixi,zx*). t/tryrmm^mi^zaux^b^j: 

l>3Ky-bX-f •y^tCOl,^Tt±, ##S:a2 (K.J. Bio 
20 w, N. J.Doran.and B.P.Nelson, Deraonstartion of the 
nonlinear fiber loop mirror as an ultrafast all-op 
tical demultiplexer, « Electron. Lett, vol. 16, pp. 962- 
964,1990.) lCiia>$ixTOl.. tfz. $m^bLXiE 

^bm^j:m^i'mb'^i'. mmm^m^^hzb 

X■■|5l-jt^i*^^^0v^";^-XS:fflc^|, Zbi}^^mX'hi>, t 

ts:h%. %mmzm(nv-^i5iiv^%ryrimm 

tz, mtfvvx\,zxhitn^p\^mbx^'7 hiv^w^ 
m^^tz%y-vx-^ -y ^{zx i,%\t^ncnm'mmzi. 

xhh, 

[01] *^0BiO-|lt|c7)ff^®^S^-r:»ffiSfKS7tex 

[02] mi^zmi m%m^w]m^' h m^'m 
[03] m\\,zmhm{Wh^th±\^xw<tmxh 

[04] 01tci3(tl>*y-bX-Y 7^iO«^|$r^ 
40 tWQhh. 

[05 ] 01 \Zii\^h^A S y^^lSJglHlS^iOffil^t&W 
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